The synthesis of DNA by DNA-membrane complexes from irradiated E. coli B/r and Bs-1: the role of the membrane.
DNA-membrane complexes were isolated from lysed E. coli B/r and Bs-1, either by low g forces from a low salt solution, or by high g forces through a discontinuous sucrose gradient. The latter method was more gentle. Irradiation of the intact bacteria had no effect on the membrane macromolecules or on RNA components of these complexes. DNA loss was not significant after irradiation under anoxic conditions but complexes isolated from from Bs-1 irradiated in air showed an appreciable decrease in DNA content. In the presence of the appropriate nucleotide mixture, both 'free' DNA, found in the supernatant fractions, and rapidly sedimented membrane-associated DNA were able to synthesize DNA in the absence of added polymerase. DNA synthesis associated with 'free' DNA was more sensitive to radiation than that associated with DNA bound to the membrane, which appeared to moderate the effects of radiation on new DNA synthesis. It is concluded that the depression of DNA synthesis is primarily a result of irradiation-induced changes on genome-DNA. The interpretation of earlier work from our laboratories that DNA-membrane complexes contained the macromolecular structure which responded to radiation with a high o.e.r. is not supported by the evidence in this work.